Abstract: Unlike most rauisuchians, which are known based on partially preserved specimens, fossils attributed to Decuriasuchus quartacolonia include a monotaxonomic assemblage composed of nine associated individuals (MCN-PV10.105a-i), three with almost complete skulls (MCN-PV10.105a,c,d), and a partial disarticulated skull (MCN-PV10.004) collected in the Middle Triassic (Ladinian, Dinodontosaurus Biozone) beds of the Santa Maria Formation, in south Brazil. Because of its completeness and possible phylogenetic position, as one of the most basal loricatans, D. quartacolonia is a key taxon for anatomic, evolutionary and biomechanical studies of rauisuchians. The comparative description of its osteology reveals that the skull and mandible of D. quartacolonia are very similar to those of cf. Prestosuchus chiniquensis and Saurosuchus galilei, sharing a drop-shaped subnarial fenestra, a subtriangular antorbital fenestra with an elongated and narrow anterior point, a 'roman nosed' nasal, and a posteroventrally oriented ridge on the lateral surface of the ventral ramus of the squamosal. Among the differences are the autapomorphies of D. quartacolonia: numerous maxillary teeth (17), lateral expansion of the nasal/lacrimal covering the antorbital fenestra dorsally, and squamosal and quadratojugal forming a subtriangular projection that invades the lower temporal fenestra.
The study of rauisuchians began in the middle of the 20th century, when the German palaeontologist Friedrich von Huene discovered archosaur fossils in Brazil. Huene (1938b , 1942 described four new taxa currently considered as rauisuchians: Prestosuchus chiniquensis, Prestosuchus loricatus, Procerosuchus celer and Rauisuchus tiradentes. The generic name of the latter taxon, in honour of Guilherme Rau, a Brazilian-German dentist who collaborated with Huene, achieved family and class status in later works (e.g. Huene 1956; Krebs 1976; Bonaparte 1984; Parrish 1993; Brusatte et al. 2010; Nesbitt 2011) . Since then, several further rauisuchian remains have been discovered in Brazil, including rather complete specimens such as that of cf. Prestosuchus chiniquensis (UFRGS-PV0156T; Barberena 1978) . However, more recently, about 70 years after Huene's discoveries, a new taxon was proposed (França et al. 2011a) . Named Decuriasuchus quartacolonia, the taxon was based on a monotaxonomic assemblage composed of nine associated individuals (MCN-PV10.105a -i) and a partial disarticulated skull (MCN-PV10.004). The MCN-PV10.105 assemblage included three partial articulated skulls c, d) , and MCN-PV10.004 enables the observation of features unavailable in those specimens. The phylogenetic position of D. quartacolonia is still controversial. Its inclusion in the data matrix of Brusatte et al. (2010) resulted in a position within Rauisuchoidea, closely related to Prestosuchus chiniquensis and Batrachotomus kupferzellensis (see analysis in França et al. 2011a) . On the other hand, when incorporated into the study of Nesbitt (2011) , D. quartacolonia is positioned as the most basal taxon of Loricata (França et al. 2011b) . Because of its completeness, D. quartacolonia is a key taxon for anatomic, evolutionary and biomechanical studies of rauisuchians, and the aim of this study is to provide a comparative description of its skull remains.
Geological settings
Decuriasuchus quartacolonia was discovered in the site know as 'Posto', situated about 200 m north of the RS348 road within the western outskirts of Dona Francisca-RS (Fig. 1a) . The type series of D. quartacolonia comes from two large ravines (Fig. 1b) ). The latter outcrop, where the fossils were usually found isolated, is composed of reddish mudstones with slight gradation to coarser sediments towards the top. MCN-PV10.004 was found at its base (Mori 2005) . The more southwestern outcrop is composed of c. 6 m of reddish mudstones, in which fossils are usually found partially articulated at the base (where MCN-PV10.105 was found) and isolated towards the top (Fig. 1c, d ). These sediments belong to the Alemoa Member, Santa Maria Formation, Rosário do Sul Group, more specifically to the transgressive systems tract of the Santa Maria 1 Sequence (Zerfass et al. 2003) . The occurrence of index fossils such as Dinodontosaurus and Massetognathus assigns the Posto site to the Middle Triassic (Ladinian) Dinodontosaurus Biozone, c. 240 -235 Ma (Abdala & Ribeiro 2010) . Sedimentological data and comparisons to other localities of the Alemoa Member indicate that the Posto site was located in the distal portions of a floodplain, at some distance from the river channel. In addition, the presence of carbonate cement (nodules and mudcrack infilling) precipitation on previously exposed deposits during episodes of high phreatic level suggests contrasting dry and wet seasons (Rubert & Schultz 2004; Da Rosa 2005) .
Materials and methods
The skull description presented herein is based on c, . The cranial remains of these specimens are similar in size (Table 1 ). The description does not include the braincase, which is concealed by the axial skeleton in c, d . The comparisons were based on personal examination and on the literature for pseudosuchian archosaurs, mainly rauisuchians (Table 2) . 
Systematic palaeontology
Archosauria
Revised diagnosis
Medium-sized archosaur with crurotarsal ankle joint, two sacral vertebrae, roman-nose shaped nasal, external naris composed of nasal and premaxilla (maxilla excluded), subnarial fenestra dorsoventrally extended and restricted to the main body and a small part of the ascending process of maxilla, subtriangular antorbital fenestra with an elongated Chatterjee (1985) ; Long & Murry (1995) ; Weinbaum (2011) Prestosuchus chiniquensis* BSPG/ASXXV1, 28; Huene (1938b Huene ( , 1942 ; Desojo & Rauhut (2008 ) Qianosuchus mixtus Li et al. (2006) Rauisuchus tiradentes* BSPG- ASXXV60-68, 122, 125-127; Huene (1938b Huene ( , 1942 ; Desojo & Rauhut (2008) Riojasuchus tenuisceps* PVL-3827; PVL-3838; Bonaparte (1971) ; Sereno (1991) Saurosuchus galilei* PVL-2062; PVSJ-32; Sill (1974) ; Alcober (2000) 
Shuvosaurus inexpectatus
Chatterjee (1993); Long & Murry (1995) ; Nesbitt (2007) Stagonosuchus nyassicus Huene (1938a) ; Gebauer (2004) ; Lautenschlager & Desojo (2011) Teratosaurus suevicus* NHM-38646; Galton (1985) ; Benton (1986) and narrow anterior portion, straight anterior region of maxillary ventral margin (anteriormost region to second alveolus), absent maxillary rostromedial foramen, U-shaped maxilla, posteroventrally oriented ridge on the lateral surface of the ventral ramus of the squamosal, and orbit not anteroposteriorly narrowed. Decuriasuchus quartacolonia is distinguishable from all other rauisuchians (except Q. mixtus) by the possession of more than 15 maxillary teeth, and characterized by the following autapomorphies: lacrimal and nasal form a lateral expansion of the skull roof that overhangs most of the antorbital fenestra; rostrally extended dorsal margin of quadratojugal and ventral margin of squamosal form the ventral portion of a subtriangular expansion that enters the lower temporal fenestra.
Description of skull and mandible

Skull
Premaxilla (Figs 2, 3 & 4) . The premaxilla is better preserved in MCN-PV10.105a,d, and is partially covered by the nasal in MCN-PV10.105c (right side), whereas the medial surface is partially exposed in the left bone. The premaxilla is composed of a main body and two dorsal slender projections, the anterodorsal and posterodorsal processes. The palatal surface of the premaxilla cannot be observed in Decuriasuchus quartacolonia. The main body is subrectangular, c. 1.5 times longer anteroposteriorly than dorsoventrally deep (Fig. 4b, Yet, this feature appears to be intraspecifically variable, because the maxillary body is subrectangular in the holotype of Saurosuchus galilei (PVL-2062), but quadrangular in PVSJ-32. In Decuriasuchus quartacolonia, the anterior margin of the premaxillary body is straight-vertical, becoming concave only at the anterodorsal process. This differs from the sinuous anterior margin seen in Postosuchus kirkpatricki (Weinbaum 2011) as well as from the dorsoposteriorly inclined anterior margin of main body of Effigia okeeffeae (Nesbitt 2007) . The ventral margin of premaxilla is almost Abbreviations: AN, angular; AOF, antorbital fenestra; D, dentary; EN, external naris; F, frontal; HY, hyoid; J, jugal; L, lacrimal; LTF, lateral temporal fenestra; MF, mandibular fenestra; MX, maxilla; N, nasal; O, orbit; P, parietal; PF, prefrontal; PMX, premaxilla; PO, postorbital; POF, postfrontal; Q, quadrate; QJ, quadratojugal; SNF, subnarial fenestra; SQ, squamosal; SU, surangular; UTF, upper temporal fenestra.
horizontal, bearing four teeth Figs 3 & 4e, f ) . A mostly rounded ventral margin is seen in Luperosuchus fractus (PULR-057) and ornithosuchids (PVL-3827; BMNH-R2409), whereas that of Qianosuchus mixtus is sinuous (Li et al. 2006) . Few rauisuchians have more (e.g. Qianosuchus mixtus) or less (e.g. Heptasuchus clarki (Dawley et al. 1979) ) premaxillary teeth, but some are edentulous (e.g. Lotosaurus adentus, Shuvosaurus inexpectatus, Effigia okeeffeae).
The elongated posterodorsal process forms an angle of 458 with the ventral margin of the premaxilla (Fig. 4b , f: pdp). Its posterior tip reaches the posterodorsal edge of the external naris (MCN-PV10.105d; Fig. 4 ), but does not exceed this limit as in Saurosuchus galilei (PVL-2062; PVSJ-32) . The posteroventral margin of the posterodorsal process contacts the ascending process of the maxilla, whereas its posterodorsal margin contacts the posteroventral process of the nasal. The Fig. 3 . Skull of Decuriasuchus quartacolonia (MCN-PV10.105c, above; MCN-PV10.105d, below) in lateral view: (a) photograph of right side; (b) outline of right side. Scale bar, 3 cm. Abbreviations: AN, angular; AOF, antorbital fenestra; D, dentary; EN, external naris; F, frontal; HY, hyoid; J, jugal; L, lacrimal; LTF, lateral temporal fenestra; MF, mandibular fenestra; MX, maxilla; N, nasal; O, orbit; P, parietal; PF, prefrontal; PMX, premaxilla; PO, postorbital; POF, postfrontal; PP, paraoccipital process of opisthotic; Q, quadrate; QJ, quadratojugal; SNF, subnarial fenestra; SQ, squamosal; UTF, upper temporal fenestra. Asterisk and hatched area indicate bones of the left side. premaxilla also contacts the maxilla on the ventral portion of the main body below the subnarial fenestra. This aperture is drop-shaped, elongated dorsoventrally and arched posterodorsally (Figs 2, 3 & 4: SNF) .
The shorter anterodorsal process (Fig. 4b , f: adp) forms the internarial bar and dorsally contacts the anteroventral process of the nasal. This contact is not restricted to a point, and the anterodorsal process overlaps the nasal dorsally (Fig. 4) , as seen in Saurosuchus galilei (PVL-2062; PVSJ-32) and cf. Prestosuchus chiniquensis (UFRGS-PV0156T). The ventral part of the anterodorsal process in MCN-PV10.105a,d is posterodorsally arched, forming a slightly convex protuberance (Fig. 4b, f scp) , and its distal region extends more posteriorly than dorsally. This is also seen in Batrachotomus kupferzellensis (SMNS-52970) and Fasolasuchus tenax (PVL-3850), whereas the protuberance is absent in cf. Prestosuchus chiniquensis (UFRGS-PV0156T), Saurosuchus galilei (PVL-2062; PVSJ-32), Rauisuchus tiradentes (BSPG/ASXXV-60) and Postosuchus kirkpatricki.
The external naris of Decuriasuchus quartacolonia is drop-shaped and oblique relative to the anteroposterior axis of the skull (Figs 2, 3 & 4: EN) . The premaxilla borders the external naris almost completely, except by a small posterodorsal region of that aperture, bordered by the nasal bone. Therefore, the maxilla does not contribute to form the external naris. This is common among rauisuchians (e.g. Luperosuchus fractus Abbreviations: adp, anterodorsal process of premaxilla; avp, anteroventral process of nasal; EN, external naris; mb, main body; MX, maxilla; N, nasal; pdp, posterodorsal process of premaxilla; PMX, premaxilla; pvp, posteroventral process of nasal; scp, slightly convex protuberance; SNF, subnarial fenestra;
tenax , Heptasuchus clarki), whereas the maxilla borders the external naris in Lotosaurus adentus (Parrish 1993; Brusatte et al. 2010) , Batrachotomus kupferzellensis (SMNS-52970; SMNS-80260), Qianosuchus mixtus (Li et al. 2006) and Effigia okeeffeae (Nesbitt 2007) .
Maxilla (Figs 2, 3, 4 & 5) . The maxilla of Decuriasuchus quartacolonia is composed of a main body plus posterior, ascending and palatal processes. It articulates with the premaxilla, nasal, jugal and lacrimal in lateral view, and possibly meets the vomer and palatine medially. The lateral surface is better preserved in the articulated specimens (Figs 2 & 3), whereas the other surfaces are better preserved in MCN-PV10.004 (Fig. 5) . The medial surface of maxilla (Fig. 5b , e) lacks both the fossae and sculpture see in Saurosuchus galilei (PVL-2062; PVSJ-32) and the vertical grooves of the interdental gaps of Fasolasuchus tenax (PVL-3851). Likewise, its lateral surface (Figs 2, 3 & 5a, f) lacks the pronounced longitudinal ridge below the antorbital fossa present in Effigia okeeffeae (Nesbitt 2007) , Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) and Rauisuchus tiradentes (BSPG/ASXXV-122). More ventrally, the lateral surface (MCN-PV10.004) is depressed in relation to the rest of the bone (Fig. 5d, h: vd) . This depression is dorsoventrally low, and extends along almost the entire anteroposterior length of the main body and posterior process. Semicircular grooves occur dorsal to this depression ( Fig. 5d: scg) , subtler versions of which are also observed in Saurosuchus galilei (PVL-2062; PVSJ-32) . In addition, the lateral surface of the maxilla (MCN-PV10.004) bears nutrient foramina scattered across the main body and posterior process, which do not form rows (Fig. 5d, h: nfo) . The ventral margin of the maxilla of Decuriasuchus quartacolonia is generally convex anteriorly and straight posteriorly. However, as better observed in the right side of MCN-PV10.004, this margin is straight anterior to the second alveolus (Fig. 5a) , and convex posterior to that, between alveoli 2-5. This configuration forms a step also seen in Saurosuchus galilei (PVL-2062; PVSJ-32), but not in Batrachotomus kupferzellensis (SMNS-80260) and Polonosuchus silesiacus (ZPAL/ABIII-563). Likewise, the straight posterior part of the ventral margin in Decuriasuchus quartacolonia is interrupted by a very small convexity between alveoli 10 -11.
The maxilla of MCN-PV10.105c has 12 preserved teeth, but empty alveoli are present in the posterior region. The computed tomography (CT) scan of MCN-PV10.105a revealed 17 alveoli, as also seen in both isolated maxilla of MCN-PV10.004 (Fig. 5c ). Among rauisuchians, only Decuriasuchus quartacolonia and Qianosuchus mixtus (Li et al. 2006 ) have more than 15 maxillary teeth, but the latter taxon also has a higher number of premaxillary teeth. Together with the dental groove ( Fig. 5m: ig) , maxillary interdental plates are seen in the medial side of both maxillae of e, m: ip) . These are not fused as in most rauisuchians such as Teratosaurus suevicus (BMNH-R35646), Saurosuchus galilei (PVL-2062; PVSJ-32), Postosuchus kirkpatricki (Weinbaum 2011) and Fasolasuchus tenax (PVL-3851). Plates 3-5 have anterior and posterior margins not parallel to one another, as also seen in Arganasuchus dutuiti (ALM-1; contra Jalil & Peyer 2007), but in Decuriasuchus quartacolonia more anterior plates are higher than long, whereas all plates are longer than high in Arganasuchus dutuiti (ALM-1). The shallow dental groove of Decuriasuchus quartacolonia (MCN-PV10.004) is continuous along the maxilla. In the left side, it is straight above alveoli 1-2, but ventrally deflected in the right side (Fig. 5m) . Likewise, the first alveolus is smaller than the second in the right side of MCN-PV10.004, but they are the same size in the left side. The two last traits are shared with Saurosuchus galilei (PVL-2062).
As in most rauisuchians, the anterior border of the maxilla, composed of the ascending process and main body of the bone, is slightly concave, forming a U-shaped bone. Conversely, the anterior projection is separated from the ascending process by a concave step (Y-shaped maxilla) in Arganasuchus dutuiti (ALM-1), Arizonasaurus babbitti (Nesbitt 2005) , Batrachotomus kupferzellensis (SMNS-52970), Effigia okeeffeae (Nesbitt 2007) , Fasolasuchus tenax (PVL-3851), Ticinosuchus ferox (PIMUZ-T2817) and Xilousuchus sapingensis . The dorsal region of the posterior process and the posteroventral portion of the ascending process house, respectively, the ventral and anterior regions of the antorbital fossa/fenestra. The fossa is similar to that of Saurosuchus galilei (PVL-2062; PVSJ-32), and less developed than that of Fasolasuchus tenax (PVL-3850). The fenestra is subtriangular, with a tapering anterior portion (Figs 2, 3 & 5: AOF) . In c (Figs 2 & 3) , that anterior extremity has subparallel dorsal and ventral margins, with the posterior tip of the dorsal margin projected posterodorsally, as also seen in cf. Prestosuchus chiniquensis (UFRGS-PV0156T) and Saurosuchus galilei (PVL-2062; PVSJ-32). The medial surface of the ascending process has a deep subtriangular fossa (Fig. 5b , e, i: aos), named the antorbital sinus (Witmer 1997) . It is deeper in Decuriasuchus quartacolonia than in Polonosuchus silesiacus (ZPAL/ABIII-563). The maxillary body (MCN-PV10.004) has about the same thickness as the posterior process, as seen in Saurosuchus galilei (PVL-2062; PVSJ-32) and Fasolasuchus tenax (PVL-3851). A rostrolateral foramen (Fig. 5l: rlfo) pierces the anterior surface of the maxillary body of Decuriasuchus quartacolonia, whereas the rostromedial foramen is absent (see below).
The palatal process of the right maxilla of MCN-PV10.004 is complete (Fig 5e, j, l: palp) . It is leaf-shaped in dorsal view, with the curved medial border posteriorly continuous to the maxillar body. The anterior portion is laterally convex and medially concave, resulting on a pointed tip. In lateral view, only one-third of the process exceeds the anterior edge of the maxillary body. The process is also slightly sloped anteroventrally, so that its smooth ventral surface is seen in medial view ( Fig. 5j: 'rmfo' ). This differs from the more medioventrally sloped process, separated by a deep pit from the maxillary body, as in Saurosuchus galilei (PVL-2062) . Decuriasuchus quartacolonia lacks a rostromedial foramen as in Polonosuchus silesiacus (ZPAL-AbIII/563) and Teratosaurus suevicus (NHM-38646), but bears a shallow pit on the medial surface of the maxillary body ( Fig. 5j: sp) , positioned between the palatal process and the dental groove, like that of Fasolasuchus tenax (PVL-3851). The dorsal and lateral surfaces of the palatal process of Decuriasuchus quartacolonia lack grooves or pits. Comparing the extension of the palatal processes of MCN-PV10.004 with the lateral dimensions of the MCN-PV10.105 skulls, it seems that the palatal process of Decuriasuchus quartacolonia did not contact its contralateral part.
The dorsolateral portion of the posterior process of the maxilla (MCN-PV10.004) is composed of a thin blade, with a straight dorsal margin that forms the antorbital fenestra (Fig. 5e, f) . Its posterior lacrimal/jugal articulation (Fig. 5a, b ) extends dorsoposteriorly as a thin blade (anteroposteriorly long and lateromedially narrow), placed dorsal to alveoli 11-13. Its dorsal margin contacts the descendent process of the lacrimal, whereas its posterior part meets the jugal, which covers the maxilla laterally. As a result, in a lateral view of the skull of MCN-PV10.105, the posterior region of the maxilla is not totally visible. This morphology makes it difficult to know whether or not the jugal participates in the antorbital fenestra. In dorsomedial view, the maxilla of MCN-PV10.004 has a deep and lateromedially narrow furrow that extends anteroposteriorly ventral to the antorbital fenestra. This leads anteriorly to the infraorbital foramen, positioned at the level of alveoli [9] [10] [11] g: iofo) . In MCN-PV10.004, the maxilla -palatine contact is indicated by an elongated shallow pit on the medial surface of posterior process, at the levels of alveoli 10 -12 (Fig. 5b , e: a. PAL) and the posterior part of the infraorbital foramen. The tapering tip of the posterior process of the maxilla (MCN-PV10.004) has an oval cross-section (Fig. 5) .
Nasal (Figs 2, 3, 4, 6, 7 & 8) . The nasals are seen in all MCN-PV10.105 skulls, but they are best preserved in MCN-PV10.105a, which served as the basis for its description. The elongated nasal of Decuriasuchus quartacolonia occupies the anterior part of the skull roof and contacts its counterpart medially. It has two anterior projections (MCN-PV10.105d; Fig. 4 ). The anteroventral process (Fig. 4b , f: avp) is more anteriorly placed, and contacts the anterodorsal process of premaxilla composing the dorsal border of external naris in lateral view. The posteroventral process contacts the posterodorsal process of the premaxilla (Fig. 4b , f: pvp). It is shorter than the anteroventral process, forming about one-third of the posteroventral length of the external naris. In articulated skulls (MCN-PV10.105a,c,d), the posteroventral process is often only represented by its anterodorsal region, which overlaps the posterodorsal process of the premaxilla. Inversely, the posteroventral part of this process is laterally overlapped by the maxillary ascending process, as also seen in Saurosuchus galilei (PVSJ-32). The posteroventral process is not totally exposed in any specimen of Decuriasuchus quartacolonia, so its general shape is unknown.
Defined as the area between the anterior (which articulates with the premaxilla) and the posterior (which contacts the frontal and prefrontal) processes, the main body of the nasal of Decuriasuchus quartacolonia has an entirely laminar lateral margin (MCN-PV10.105c; Fig 'rmfo', position of rostromedial foramen in other rauisuchians; 1 -17, number of alveolus; a., articulation with; AOF, antorbital fenestra; aos, antorbital sinus; ap, ascendant process of maxilla; ig, interdental groove; iofo, infraorbital foramen; ip, interdental plate; mb, main body of maxilla; nfo, nutrient foramen; PAL, palate; palp, palatal process of maxilla; pp, posterior process of maxilla; rlfo, rostrolateral foramen; scg, semicircular groove; sp, shallow pit; vd, ventral depression. projection where it contacts the maxilla ventrally. The posterior two-thirds of that margin are hidden laterally by the lacrimal in MCN-PV10.105a, but the partially disarticulated bone of MCN-PV10.105c reveals that it is also laminar (Fig. 8d) .
At the level between the external naris and the antorbital fenestra, the dorsal surface of the nasal of Decuriasuchus quartacolonia is convex in lateral view (MCN-PV10.105a; Fig. 2 , 8b, e: rn). Romer (1971) described a similar structure in Luperosuchus fractus (PULR-04), naming it as the 'romannosed stout', which is also seen in cf. Prestosuchus chiniquensis (UFRGS-PV0156T), Saurosuchus galilei (PVL-2062; PVSJ-32) and Riojasuchus tenuisceps (PVL-3827). Posterior to this structure, the dorsal surface of the nasal in Decuriasuchus quartacolonia has a medially restricted shallow concavity (posteromedial depression of nasal; MCN-PV10.105a; Fig. 8e : pmd). The nasal is flat lateral to this depression ( Fig. 8d : fm), but rises posteriorly to reach the same level as the rest of the skull roof, as in Saurosuchus galilei (PVL-2062; PVSJ-32) and cf. Prestosuchus chiniquensis (UFRGS-PV0156T). This morphology differs from that of some other rauisuchians (e.g. Batrachotomus kupferzellensis and Postosuchus kirkpatricki [Weinbaum 2011]) , in which the entire medial portion of the nasal is depressed.
Posteriorly, the nasal contacts the frontal, prefrontal and lacrimal (Figs 6, 7 & 8c) , where the more lateral projection is placed between the lacrimal and prefrontal. More medially, it forms an Mshaped suture with the prefrontal and frontal, like Saurosuchus galilei (PVSJ-32). This is formed by a more posteriorly projected lateral apex, which contacts the prefrontal (laterally) and frontal (medially), a rounded posterior projection that contacts the frontal, and a small apex that contacts the frontal and the other nasal. This is also observed in the dorsal view of the frontal in MCN-PV10.004 (Fig. 9a, b) , although its ventral and anterior surfaces are composed of several Z-shaped sutures.
Lacrimal (Figs 2, 3, 6, 7 & 8) . This inverted-L shaped bone is formed by an anterior ramus and the descendent process (Fig. 8b, d : ar, dp). It is preserved on three MCN-PV10.105 skulls, with sutures most evident in MCN-PV10.105c,d. The dorsal region is better preserved in the left side of MCN-PV10.105c, where it is exposed on the skull roof, whereas the ventral region is better visualized in MCN-PV10.105d.
The anterior ramus is much longer than the descending process, like most rauisuchians, but unlike a shorter ramus seen in Postosuchus kirkpatricki (Weinbaum 2011) and Polonosuchus silesiacus (ZPAL/AbIII-563). The anterior ramus of Decuriasuchus quartacolonia can be divided into two portions. An anteriorly directed flattened blade, exposed in lateral view, contacts the ascending process of the maxilla, forming the posterodorsal margin of the antorbital fenestra (Fig. 8b, e: fb) . This is dorsoventrally narrower posteriorly, giving a subtriangular shape to the antorbital fenestra, and has a slight sinuous ventral margin (MCN-PV10.105a). Dorsal to this blade, the anterior ramus has a slightly rugose dorsal ridge (Fig. 8b, e: srdr) . This is continuous to the flattened lateral margin of the nasal and to the maxillary ascending process. This ridge extends anteroposteriorly, contacting the prefrontal posteriorly and the nasal medially (Fig. 8c) . The anterior blade is depressed relative to the dorsal ridge, forming part of the antorbital fossa ( Fig. 8e) , as seen in cf. Prestosuchus chiniquensis (UFRGS-PV0156T), Saurosuchus galilei (PVL-2062; PVSJ-32) and Luperosuchus fractus (PULR-04). However, whereas these taxa have the lateral margin of the skull roof expanded only above the lacrimal/prefrontal bar, this structure expands more anteriorly in MCN-PV10.105a, covering almost the entire length of the antorbital fenestra (Fig. 6, 8c, d) . This elongated lateral expansion is considered autapomorphic of Decuriasuchus quartacolonia.
The descending process of the lacrimal is a columnar structure, about four times dorsoventrally longer than anteroposteriorly broad (Fig. 8b, d : dp), and composes the posterior margin of the antorbital fossa/fenestra. Its ventral margin contacts the jugal and possibly the maxilla. Alcober (2000) suggested the lacrimal/jugal articulation to be kinetic in Saurosuchus galilei, but this does not seem to be the case in Decuriasuchus quartacolonia. The posterior margin of the descending process contacts the prefrontal, and it is lightly convex posteriorly (MCN-PV10.105d), as in Saurosuchus galilei (PVL-2062; PVSJ-32) and cf. Prestosuchus chiniquensis (UFRGS-PV0156T).
Prefrontal (Figs 2, 3, 6, 7 & 8) . The prefrontal is preserved in all MCN-PV10.105 skulls, and is partially disarticulated in the right side of MCN-PV10.105c. The bone is subtriangular in dorsal view, with a smooth dorsal surface (Figs. 6, 7, 8d: PF) , and a slightly convex medial margin that contacts the posterior projection of the nasal anteriorly and the frontal posteriorly. The lateral margin has an acute angle at midlength, splitting anterolateral and posterolateral margins. The former contacts the nasal anteriorly and the lacrimal posterolaterally, whereas the posterolateral margin contacts only the ventral projection of the lacrimal, forming the anteromedial border of the orbit in dorsal view. The prefrontal is T-shaped in lateral view, with an elongated ventral ramus that curves anteroventrally. The entire anterior surface of this ramus contacts the descending process of the lacrimal (Figs 2 & 3). Posteriorly, the prefrontal is not covered by the frontal contrasting with Saurosuchus galilei (PVL2062; PVSJ-32). Abbreviations: AOF, antorbital fenestra; ap, ascendant process of maxilla; ar, anterior ramus of lacrimal; dp, descendant process of lacrimal; EN, external naris; F, frontal; fb, flatted blade on lacrimal; L, lacrimal; fm, flatted margin; MX, maxilla; N, nasal; PF, prefrontal; pmd, posteromedial depression on nasal; PMX, premaxilla; rn, roman noose; POF, postfrontal; SNF, subnarial fenestra; srdr, slightly rugose dorsal ridge on lacrimal. The arrow in (e) indicates the anterior region.
Frontal (Figs 2, 3, 6, 7, 8 & 9) . The frontal is preserved in MCN-10.105 and MC-PV10.004, with its limits better seen in MCN-10.105c and the ventral surface available in MCN-PV10.004. It forms an M-shaped anterior suture with the nasal (Fig.  8c) , and contacts the prefrontal and the postfrontal laterally. Between the pre-and postfrontal contacts the frontal is laterally exposed, forming a small dorsal part of the orbit (Figs 2, 3, 6, 7 & 9b) . This contrasts with the frontal excluded from the orbit in Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) and Saurosuchus galilei (PVL-2062; PVSJ-32), and its larger participation in Effigia okeeffeae (Nesbitt 2007) . In addition, the frontal is not rugose at the orbital margin, as in Arizonasaurus babbitti (Nesbitt 2005) and Effigia okeeffeae (Nesbitt 2007) . The posterior contact with the parietal is S-shaped, medially concave and laterally convex (Fig. 9a, b) . Similarly to Saurosuchus galilei (PVSJ-32), the dorsal surface of the frontal in Decuriasuchus quartacolonia (MCN-PV10.105a,d; MCN-PV10.004) has a small sagittal crest on its posterior third ( In ventral view (MCN-PV10.004), each frontal has an anteroposteriorly blunt ridge extending along its anterior half, medial to which lies a shallow fossa. These structures are related to the olfactory tract (Gower 1999; Fig. 9d, e: ot) . Immediately posterior to that, each frontal also has another anterolateral to posteromedial oriented ridge. Its anterolateral portion is flanked by two shallow depressions, whereas its posteromedial portion is confluent with the protruding contact of the frontals, which is ventrally projected relative to the rest of the ventral surface of the bone. More posteriorly, the ventral surface of the frontal contacts the laterosphenoid. This bone forms part of the braincase; it is ventrally projected and medially arched, forming an anteriorly tapering tube.
Postfrontal (Figs 2, 3, 6, 7, 8 & 9) . The postfrontal is preserved in MCN-PV10.105a,c and MCN-PV10.004, but only its lateral extremity is visible in MCN-PV10.105d. This bone takes part in the orbit/ upper temporal fenestra bar and, unlike in Postosuchus kirkpatricki (Weinbaum 2011) , reaches the lateral margin of the skull roof. In addition, the postfrontal of Decuriasuchus quartacolonia is at least as medially extensive as the postorbital (MCN-PV10.105a; Fig. 6b ; MCN-PV10.105d; Fig. 7b ), differing from that of Batrachotomus kupferzellensis (SMNS-80260), which is smaller and more laterally restricted. The bone is subtriangular, contacting the frontal medially and the postorbital posterolaterally. In MCN-PV10.004, the left postfrontal also contacts the parietal posteromedially, but this is not seen on the right side (Fig. 9a, b) . Its dorsal and ventral surfaces have no ornamentations or foramina. In lateral view, the postfrontal forms a small dorsal margin of the orbit.
Parietal (Figs 2, 3, 6, 7 & 9) . The parietal is preserved in MCN-PV10.105 and MCN-PV10.004, with the ventral surface exposed in the latter. In lateral view, the bone is partially hidden by the squamosal and postorbital (Figs 2 & 3) . Its flat ventral surface contacts the laterosphenoid (MCN-PV10.004, Fig. 9d , e) and its middle posterior margin contacts the supraoccipital. The anterior portion of the parietal pair forms the medial plate between upper temporal fenestrae, composing the most posterior part of the skull roof. More posteriorly, each bone has a posterolaterally projected occipital/transverse process (Gower 1999 ; parietal crest of Alcober 2000; Fig. 9b , e, g: ocp) that posteromedially borders the upper temporal fenestra. The parietal participation in the skull roof of Decuriasuchus quartacolonia is about as anteroposteriorly long as lateromedially broad, whereas this is much broader in Saurosuchus galilei (PVSJ32) and slightly longer in cf. Prestosuchus chiniquensis (UFRGS-PV0156T). In addition, its anterior margin is only slightly broader than its midlength, so the medial margin of the upper temporal fenestra is slightly concave. This differs from the condition in Saurosuchus galilei (PVSJ-32), the parietal of which is significantly narrower anteriorly. The parietal is dorsally flat on the skull roof, except for a medial prominence in the posterior portion (Fig.  9i: c.P), also seen in Batrachotomus kupferzellensis (SMNS-52970), Saurosuchus galilei (PVSJ-32) and cf. Prestosuchus chiniquensis (UFRGS-PV0156T).
As in Batrachotomus kupferzellensis (SMNS-52970) and Saurosuchus galilei (PVSJ-32), the anterior margin of each parietal of Decuriasuchus quartacolonia (MCN-PV10.004, Fig. 9a, b) projects slightly into the frontal, differing from the condition in Postosuchus kirkpatricki (Weinbaum 2011) where the medialmost margin of the pairs is convex. In addition, Postosuchus kirkpatricki also has a lateral projection on the anterior region of parietal, absent in Decuriasuchus quartacolonia. In dorsal view, the lateral surface of the parietal is concave, forming the medial margin of the upper temporal fenestra. This concavity is more angled in MCN-PV10.105a,c than in MCN-PV10.004, but an even more angled excavation is seen in Saurosuchus galilei (PVSJ-32). In Batrachotomus kupferzellensis (SMNS-52970) and Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011 ), this margin is more rounded than in Decuriasuchus quartacolonia. The long occipital process (as long as the midline anteroposterior length of the bone) extends from the posterolateral margin of the skull roof. In dorsal view, the processes form an angle of 90-1008 to one another, whereas a larger (120-1308) angle is seen in Batrachotomus kupferzellensis (SMNS-52970), Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) and Arizonasaurus babbitti (Nesbitt 2005) .
In posterior view, the occipital process is only slight lateroventrally inclined (Fig. 9f, j) . It has a sinuous ventral margin, a slightly concave posteromedial surface and a convex anterolateral surface. In its anterolateral surface a more distal semicircular depression on its anterolateral surface articulates with the squamosal (Fig. 9j: a.SQ) . This articulation is smooth in MCN-PV10.004 and the squamosal is present but partially disarticulated in MCN-10.105d, which may indicate a kinetic junction. The posteromedial part of the upper temporal fenestra is formed by the occipital process of the parietal, whereas its posterolateral half is composed of the squamosal (Fig. 6 ). Because the squamosal articular area in the parietal does not reach the dorsal surface, the dorsal margin of the upper temporal fenestra is solely composed of the occipital process of the parietal. mp, pp, dp). The first two processes are more dorsal, and form an angle of c. 1208 to one another. In dorsal view, the medial process forms an angle of c. 458 to the sagittal line, unlike the 908 angle observed in Saurosuchus galilei (PVSJ-32). The contact area between medial and posterior processes bears a shallow furrow on the dorsal surface of the element, with a more protuberant lateral region (Fig. 10a, f: msf, lp). The descending process is perpendicular to the anteroposterior axis of the skull. The lateral margin of the dorsal surface is slightly rugose, but not as much as in Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) and Batrachotomus kupferzellensis (SMNS-52970; SMNS-80260). The short, cylindrical medial process contacts the postfrontal along an excavated anterior surface (MCN-PV10.105d, Fig. 10e, f) . The medial process forms the anterolateral border of the upper temporal fenestra. The also cylindrical posterior process has an excavated distal area overlapped laterally by the squamosal (Fig. 10e, f) . The small flat area that ventrally extends from the contact between the posterior and descending process seen in Saurosuchus galilei (PVL-2062; PVSJ-32) is absent in Decuriasuchus quartacolonia.
The posterior process articulates to the squamosal, forming the anterodorsal border of the lower temporal fenestra and the anterolateral border of the upper temporal fenestra. In MCN-PV10.105 it has the same proximodistal length as the medial process, whereas in Saurosuchus galilei (PVL-2062; PVSJ-32) the posterior process is significantly shorter. The slender descending process has the anteroventrally directed distal half forming a smooth angle of c. 458 to the rest of the process, which is responsible for the keyhole shape of the orbit. The proximal portion of the process is subtriangular in cross-section, with posterior, lateral and medial surfaces. The elongated jugal articulation is posterior to the tapering distal part of the process (Fig. 10a, d ), in the form of a dorsoventrally elongated furrow with a deep depression on the distal extremity. The descending process forms the posterodorsal margin of the orbit and the anterodorsal margin of the lower temporal fenestra. The dorsoventral ridge seen in Arizonasaurus babbitti (Nesbitt 2005 ) is absent in the descending process of Decuriasuchus quartacolonia.
Squamosal (Figs 2, 3, 6, 7 & 11) . The squamosal is a four-pronged bone preserved in all MCN-PV10.105 skulls. A right isolated squamosal is preserved in MCN-PV10.004, in which all views of the bone are available (Fig. 11b: ap, pp, vp, mp) . The blunt anterior process is circular in cross-section (Fig. 11d) , as in Saurosuchus galilei (PVSJ-32) and cf. Prestosuchus chiniquensis (UFRGS-PV0156T), and unlike the suboval shape seen in Batrachotomus kupferzellensis (SMNS-80260) and Polonosuchus silesiacus (ZPAL/AbIII-563). In MCN-PV10.004 this anterior process is hollow, as seen in Fig. 11d . Its anterior margin articulates with the posterior process of the postorbital, forming the bar between upper and lower temporal fenestrae. The squamosal participation in that bar is not as extensive as in Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011), but more than in Batrachotomus kupferzellensis (SMNS-80260). Its distal articulation has a notch on the ventral surface (Fig. 10) , where the squamosal covers the postorbital dorsally, as in Batrachotomus kupferzellensis (SMNS-80260), Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) and Saurosuchus galilei (PVSJ-32).
The lateral surface of the anterior process (MCN-PV10.105, MCN-PV10.004) lacks the thick rugose ridge see in Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) , Polonosuchus silesiacus (ZPAL/AbIII-563) and Batrachotomus kupferzellensis (SMNS-80260), whereas its dorsal surface has a small, circular, deep and rugose pit near its distal end (Fig. 11e, f: cp) , a slight version of which is seen in Saurosuchus galilei (PVSJ-32), but not in Effigia okeeffeae (Nesbitt 2007) , Shuvosaurus inexpectatus (Chatterjee 1993) , Batrachotomus kupferzellensis (SMNS-80260) and Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) . In some rauisuchians (e.g. The posterior process is short, lateromedially flattened and cone-shaped in laterodorsal view (Fig. 11: pp) . Distally, it is articulation-free and extends posteriorly to the parietal and quadrate. Its ventromedial surface, near the body, has a deep pit that articulates with the quadrate (Fig. 11b: a.hQ) and possibly with the dorsomedial region of the opisthotic. The medial part of this pit is occupied by a flat lamina that connects the posterior and ventral processes (Fig. 11b) . In lateral view, the posterior process is ventrally angled in relation to the anterior process, unlike in Arizonasaurus babbitti (Nesbitt 2005) , where these processes form a continuous line. The medial process of the squamosal in MCN-PV10.105 and MCN-PV10.004 articulates with a semicircular depression of the occipital process of the parietal, forming the posterolateral margin of the upper temporal fenestra. As in Effigia okeeffeae (Nesbitt 2007) and Saurosuchus galilei (PVSJ-32), Decuriasuchus quartacolonia lacks a fossa in this area as seen in Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) . In dorsal view, the medial process forms an angle of c. 308 in relation to the anterior process. In posteromedial view, this process has a subtriangular shape, flattened lateromedially.
The ventral process of the squamosal in Decuriasuchus quartacolonia has a singular morphology among rauisuchians, which is best observed in MCN-PV10.105c,d (Fig. 3) . Its tapering end projects anteriorly, reaching half the anteroposterior breadth of the lower temporal fenestra. The more dorsal part of the process is flat and medially displaced compared to the anterior projection. It contacts the quadrate posteriorly and is slightly posteromedially projected, forming a depressed area in relation of that bone. This contact is anteroventrally inclined, forming an angle of 458 in relation to the anterior process of the squamosal. Its ventral region has a straight margin that contacts the quadratojugal, and both bones form a triangular projection that invades the lower temporal fenestra. However, the anterior contact with the postorbital seen in Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) , Polonosuchus silesiacus (ZPALAbIII-563) and Tikisuchus romeri (Chatterjee & Majumdar 1987 ) is lacking.
Jugal (Figs 2, 3, 10 & 12).
This bone is present in all the MCN-PV10.105 skulls, and an isolated left jugal is also preserved in MCN-PV10.004. The jugal is a lateromedially flattened bone composed of elongate posterior, anterior and ascending (or dorsal) processes (Fig. 12a: pp, ap, asp) . The anterior is the thicker of the processes, and contacts the maxilla and possibly the lacrimal, forming the ventral margin of the orbit. It is not possible to determine the shape of its anterior margin, because it is either incomplete (MCN-PV10.004) or laterally covered by the maxilla (MCN-PV10.105). As in Saurosuchus galilei (PVL-2062; PVSJ-32) and Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) , the anterior process of the jugal in Decuriasuchus quartacolonia has a dorsal blade forming part of the posteroventral margin of the antorbital fenestra (MCN-PV10.105a). In lateral view, its distal half is anterodorsally deflected at an angle of 458, in contrast to the broader angle in Saurosuchus galilei (PVL-2062; PVSJ-32). The process is deeper (dorsoventrally) distally than proximally, and its dorsal margin is concave. An anteroposteriorly directed ridge is seen in the ventral portion of the lateral surface ( Fig. 12c: apr) , subtler and stronger versions of which are seen respectively in Saurosuchus galilei (PVL-2062; PVSJ-32) and Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) .
The thin ascending process is the shortest of the jugal. It is directed dorsoposteriorly, forming a 458 angle with the posterior process, as seen in Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) , Arizonasaurus babbitti (Nesbitt 2005) and Effigia okeeffeae (Nesbitt 2007) , in contrast to the 808 angle of Batrachotomus kupferzellensis (SMNS-52970), Saurosuchus galilei (PVL-2062; PVSJ-32) and cf. Prestosuchus chiniquensis (UFRGS-PV0156T). This process contacts the descending process of the postorbital via a slit in the latter bone (Figs 10e, f & 12d, e) . This articulation extends along almost the entire length of this process, as in Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) and Saurosuchus galilei (PVL-2062; PVSJ-32), but unlike the process in Batrachotomus kupferzellensis (Gower 1999 ), which has a higher participation in the orbit margin. In the lower temporal fenestra, the ascending process extends over approximately half of its anterior margin, as in Batrachotomus kupferzellensis (Gower 1999) , whereas the process is more extensive in Saurosuchus galilei (PVL-2062; PVSJ-32). Near the jugal body, the lateral surface of the ascending process has a shallow excavation (Fig. 12a, d , e: ss), as also seen in cf. Prestosuchus chiniquensis (UFRGS-PV0156T) and Saurosuchus galilei (PVL-2062; PVSJ-32), but not in Batrachotomus kupferzellensis (SMNS-52970). Decuriasuchus quartacolonia has a bone lamina connecting the ascending and posterior processes, forming a fossa at the anteroventral corner of the lower temporal fenestra (Fig. 12a , e, f: tb), which extends more posteriorly in Batrachotomus kupferzellensis (MSNS-52970) and Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011).
The posterior process of the jugal is lateroventrally flatted, lacking the rugose ridge seen in Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) . Its dorsal and ventral margins are almost parallel, except for a step along the ventral margin near the distal end, also seen in Batrachotomus kupferzellensis (SMNS-52970), Saurosuchus galilei (PVL-2062; PVSJ-32) and cf. Prestosuchus chiniquensis (UFRGS-PV0156T). A tapering posterior process as in Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011 ) is, however, lacking. In medial view, MCN-PV10.004 has a semicircular shallow depression in the posteroventral portion of the process (Fig. 12b: a.QJ) , which is also present in Batrachotomus kupferzellensis (SMNS-52970). In this area, the posterior process covers the quadradojugal laterally. In addition, the posterior process of Decuriasuchus quartacolonia does not comprise the entire ventral border of the lower temporal fenestra as in Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) .
Quadratojugal (Figs 2, 3 & 7)
. The quadratojugal is preserved only in the MCN-PV-10.105 skulls, and its anterior and ascending processes form the posteroventral border of the lower temporal fenestra. The short anterior process has dorsal and ventral margins almost parallel to one another, and contacts the jugal anteriorly at the ventromedial surface of that bone. In lateral view, the ascending process is composed of a triangular blade with a slightly concave lateral surface. It contacts the quadrate posteriorly and the ventral ramus of the ventral process of the squamosal dorsally. As discussed above, this region forms the triangular projection that reaches the lower temporal fenestra, as more clearly seen in the left side of MCN-PV10.105a and the right side of MCN-PV10.105d. The partial disarticulation observed in the other sides/skulls suggests that the quadratojugal/squamosal articulation is fragile. The anterior and ascending processes form an angle of c. 308. The main body of the quadratojugal, formed by the confluence of the anterior and ascending processes, is expanded posteriorly to the quadrate, and has convex lateral and concave medial surfaces (Fig. 3a, b) .
Quadrate (Figs 2, 3, 7 & 13).
The quadrate is preserved in both sides of MCN-PV10.105a, but better seen in the posterior and lateral view of the left side, except for the ventral and dorsal extremities, which are covered by other cranial bones. The bone in MCN-PV10.105c,d is observed only partially in the right side, whereas it is almost completely preserved isolated in the left side of MCN-PV10.004, except for its dorsal portion. Accordingly, the quadrate head is not available in any specimen. The quadrate is anterodorsally inclined in lateral view and slightly dorsomedially inclined in posterior view. The bone articulates dorsally with the squamosal, ventrally with the articular, laterodorsally with the squamosal, lateroventrally with the quadratojugal, and medially with the pterygoid (Fig. 13) .
The ventral articulation of the quadrate is subrectangular in ventral view (Fig. 13 g) , with the long axis forming an angle of c. 458 relative to the anteroposterior axis of the skull (the lateral region is more anteriorly situated, and the medial more posteriorly). The lateral and medial condyles are separated by a well-defined groove, and have almost the same shape and height. The medial condyle is slightly more oval in shape, whereas the lateral condyle is more subrectangular, as also described for Arizonasaurus babbitti (Nesbitt 2005) . In addition, the medial condyle is slightly more ventrally projected (MCN-PV10.004), and both are more ventrally projected than the quadratojugal (MCN-PV10.105a), as also seen in Batrachotomus kupferzellensis (SMNS-80260) and Saurosuchus galilei (PVSJ-32).
The quadrate body is a pillar nearly dorsoventrally oriented in posterior view and posterodorsally inclined in lateral view. Its distal third is posterolaterally to anteromedially flattened and its most lateral surface bears a thin blade that articulates with the quadratojugal (MCN-PV10.105c), lacking the thick lateral ridge seen in Saurosuchus galilei (PVSJ-32). Dorsal to that, the quadrate foramen is seen in lateral view (MCN-PV10.105c,d). It is ventrally, dorsally and medially limited by the quadrate, and laterally by the quadratojugal (Fig. 13e:  Qfo) . At the dorsal two-thirds of the body, in lateral view, the lateral flange of the quadrate corresponds to a thin, anteriorly directed blade that articulates with the ventral margin of the squamosal (Fig. 13c, e: a.SQ). Walker (1990) considered this flange in Sphenosuchus acutus homologous to the anterodorsal process of crocodylians, suggesting that it limited mandible protraction. In posterior view, the lateral flange is partially covered by the columnar body, as also seen in Saurosuchus galilei (PVSJ-32) but not in Batrachotomus kupferzellensis (Gower 1999) , the flange of which is well seen in posterior view. The flange in Decuriasuchus quartacolonia has a convex lateral margin, like Saurosuchus galilei (PVSJ-32). This is evident in the posterolateral view of MCN-PV10.105c,d, but covered by the squamosal in MCN-PV10.105a and missing in MCN-PV10.004. Its posteriormost region, immediately anterior to the columnar body, has a dorsoventrally directed thin groove, which appears to reach the quadrate foramen (MCN-PV10.105c,d, MCN-PV10.004).
In posteromedial view, the pterygoid flange of MCN-PV10.004 occupies the dorsal two-thirds of the bone (Fig. 13a) . This is lateroposteriorly bounded by the columnar body and ventromedially by a rugose ridge. In MCN-PV10.004, the pterygoid and lateral flanges form an angle of c. 458, whereas a greater angle of c. 808 is seen in Saurosuchus galilei (PVSJ-32). The anteromedial surface of the quadrate is only seen in MCN-PV10.004. In anterior view, on the ventral third of the body, there is a welldefined rugose protuberance, also seen in Batrachotomus kupferzellensis (Gower 1999) , Arizonasaurus babbitti (Nesbitt 2005) and Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) , and more subtly in Saurosuchus galilei (PVSJ-32). In the dorsal third of the pterygoid flange, a medially directed ridge forms an angle of 458 to the lateral flange. In the medial surface of the columnar body, at its dorsal region portion and between the pterygoid and lateral flanges, a well-defined groove is seen, as is also the case for Saurosuchus galilei (PVSJ-32). In the anterodorsal view of MCN-PV10.004, although most of its dorsal region is not preserved, the lateral and pterygoid flanges form an angle of 508; an angle smaller than that is seen in Saurosuchus galilei (PVSJ-32). Batrachotomus kupferzellensis has a posteromedial groove in the ventral third of the body, possibly correlated to the tympanic insertion (Gower 1999) . This structure is not observed in the specimens of Decuriasuchus quartacolonia.
Vomer. The vomer cannot be observed in any skull of Decuriasuchus quartacolonia, including the part of the palate exposed in MCN-PV10.105a (Fig. 14) . In addition, the manipulation of the two maxillae preserved in MCN-PV10.004, and comparison to the articulated skulls of MCN-PV10.105, suggest that the palatal processes of those bones were medially separated by the vomer.
Palatine (Fig. 14) . The left partial palatine is visible in MCN-PV10.105a, but only in ventral view. The bone contacts the maxilla laterally and the pterygoid medially, and the area between these articulations is anteroposteriorly expanded as in like Batrachotomus kupferzellensis (SMNS-80260) and Saurosuchus galilei (PVSJ-32). The ventral surface bears protuberances and depressions that may have been taphonomicaly produced ( Fig. 14c: prt, sha) . The posterior region that borders the suborbital fenestra is incomplete. Likewise, the anterior region that forms the choanal border is not observed because this region is covered by the dentary teeth and encrustations.
Pterygoid (Fig. 14) . The trirradiate pterygoid is only visible in the ventral view, in the left side of MCN-PV10.105a, and is composed of anterior, posteroventral and quadrate rami (Fig. 14b: ar, pvr, qr). The anterior ramus is almost complete and contacts the palatine laterally, but the anterior contact with the vomer is not visible. Its ventral surface is flat, with a concave medial margin along the midline, whereas the lateral margin is slightly sinuous and bends medially in the anterior region. The posterior region of the anterior ramus of the pterygoid is expanded laterally, forming an angle of nearly 90º with the anterior portion of the bone, as in Batrachotomus kupferzellensis (SMNS-80260) and Saurosuchus galilei (PVSJ-32). In other rauisuchians, as Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) and Polonosuchus silesiacus (ZPAL/AbIII-563), this angle is more obtuse.
The posterior margin of the posteroventral ramus of the pterygoid is almost perpendicular to the anteroposterior skull axis. The ramus does not appear to expand ventrally, but this is probably due to taphonomic deformation. Its ventral surface has an S-shaped 'suture' (Fig. 14b, d : sss), lateral to which the ramus is dorsally depressed. The posteromedial region of the posteroventral ramus has a small conical midline posterior projection, a subtler version of which is seen in Saurosuchus galilei (PVL-32). In addition, the posteroventral ramus of the pterygoid of Saurosuchus galilei (PVSJ-32) is more laterally expanded than that of Decuriasuchus quartacolonia.
The posterolaterally directed quadrate ramus is not well preserved in the pterygoid of Decuriasuchus quartacolonia. Its anterior and posterior extremities are more expanded than its waisted middle portion, which is almost oval in cross-section, forming a columnar structure. The posterior half of the bone is flattened, forming the contact with the quadrate and the dorsal contact with the basisphenoid. The quadrate ramus of the pterygoid of Decuriasuchus quartacolonia, Saurosuchus galilei (PVSJ-32) and Batrachotomus kupferzellensis (SMNS-80260) has a shaft more anteroposteriorly elongated than in Postosuchus kirkpatricki (Weinbaum 2011).
Ectopterygoid (Fig. 14) . Only the ventral surface of the posterior region of the left ectopterygoid is visible in Decuriasuchus quartacolonia (MCN-PV10.105a), but the anterior and lateral regions are covered by the hyoid. The ectopterygoid contacts the pterygoid medially and is similar to Batrachotomus kupferzellensis (SMNS-80260) and Postosuchus kirkpatricki (Weinbaum 2011) . Because of preservational issues, some characteristics cannot be observed, such as the length of the articular facet with the jugal and the number of heads on the jugal process.
Mandible Articular (Fig. 15) . Although preserved in MCN-PV10.105a,c,d, the articular is only completely seen in MCN-PV10.004. It is a complex bone that composes the posterior portion of the mandible, dorsomedial to the surangular. In dorsal view, its most anterior region bears the medial and lateral mandible glenoids, which articulate to the medial and lateral condyles of the quadrate (Fig. 15b , g: mgl, lgl; see also Sampson & Witmer 2007) . The dropshaped lateral glenoid is more anteriorly placed, so that the condyles are oblique in relation to the anteroposterior axis of the skull, whereas Fasolasuchus tenax (PVL-3850), Batrachotomus kupferzellensis (SMNS-80260), Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) and Polonosuchus silesiacus (ZPAL/AbIII-563) have lateromedially aligned condyles. The anterior margin of the lateral glenoid has a sharp ridge that is lateromedially directed for most of its length (Fig. 15b, j: dsr), except for a minor, posteromedially directed medial portion. Anteriorly, this ridge delimits the articulation with the surangular. The lateral margin of the lateral glenoid is slightly concave, and marks the anterolateral articulation with the surangular. Its medial margin forms the interglenoid ridge (Fig. 15b, j: igr) , which is anteromedially directed, almost straight, slightly pronounced and concave. The lateral and medial margins of the lateral glenoid form a posterior apex, which is dorsally projected (Fig. 15c, d ). The medial glenoid is reniform in dorsal view, and is almost parallel to the anteroposterior skull axis (Fig. 15b: mgl) . The anterior and posterior margins are convex, with the posterior more dorsally expanded. The medial margin is also parallel to the anteroposterior skull axis, although its midlength is excavated. The anterior region of the medial glenoid is a subrectangular flattened area that forms the anterior border of the bone, and its largest edges are almost lateromedially directed. The lateral glenoid is dorsally displaced relative to the medial glenoid (Fig. 15f, g ).
The retroarticular region of Decuriasuchus quartacolonia is composed of six distinct structures, seen well in dorsal view: an anteroposterior projection, situated anterolaterally (Fig. 15b, j: app) ; a longitudinal groove, immediately lateral to the anteroposterior projection (Fig 15b, j: lg) ; a lateromedially elongated deep groove, immediately posterior to the medial glenoid and medial to the anteroposterior projection (Fig. 15b, j: tg) ; a retroarticular fossa on the posterolateral region (Fig.  15b, g, j: raf), with a dorsal ridge on the lateral margin (Fig. 15b, g, j: dr) ; and an ascending process, on the posteromedial region (Fig. 15b, g, j: asp). The columnar anteroposterior projection contacts the lateral glenoid on its anterior tip. It laterally delimits the articular anteroposteriorly and contacts the surangular, from which it is separated by an anteroposteriorly elongated narrow groove. Posteriorly, it contacts the retroarticular fossa, and medially the groove and the ascending process. Similar structures have not been described for any rauisuchians. The well-developed longitudinal groove of the retroarticular region lies immediately lateral to the anteroposterior projection. It is narrow and anteroposteriorly elongated. The transverse groove is rectangular-shaped and lateromedially directed between the medial condyle and the ascending process. A similar groove is present in Postosuchus alisonae (Peyer et al. 2008) , Polonosuchus silesiacus (ZPAL/AbIII-563) and Effigia okeeffeae (Nesbitt 2007) , and a deeper and oval-shaped groove in Batrachotomus kupferzellensis (SMNS-80260). The ascending process is the most dorsal area of the articular and is an anteroposterioly directed, lateromedially compressed rugose protuberance. This contacts the transverse groove anteriorly and the retroarticular fossa laterally. The latter contact bears a posterior notch between the ascending process and the retroarticular fossa, forming a hookshaped structure in dorsal view, as also seen in Arizonasaurus babbitti (Nesbitt 2005) and Batrachotomus kupferzellensis (SMNS-80260). The subquadrangular retroarticular fossa is laterally and posteriorly limited by a distinct rugose ridge, which is probably associated with the insertion of muscle depressor mandibulae (Sampson & Witmer 2007) . The surface of the fossa is composed of two slightly depressed areas, the more posterior of which is wider and deeper, separated by a slightly lateromedially directed rugosity that occupies the anterior third of the fossa. Batrachotomus kupferzellensis (SMNS-80260) has a single depression on the retroarticular fossa, which is relatively smaller and deeper than that of MCN-PV10.004. In dorsal view, the retroarticular region of Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) has a lateroposterior projection, absent in Decuriasuchus quartacolonia, as well as in Batrachotomus kupferzellensis (SMNS-80260), Fasolasuchus tenax (PVL-3850; PVL-3851) and Polonosuchus silesiacus (ZPAL/AbIII-563).
In lateral view, the dorsal and ventral margins of the posterior articular form an angle of 308 (Fig.  15c, d) . Only the dorsal margin of the ridge of the retroarticular fossa and the columnar structure between the retroarticular fossa and lateral glenoid are observed in this view, whereas the ventral region bears a lateral rugosity and another columnar structure, both of which, as well as the entire posterolateral surface of the articular, have scars possibly representing muscle insertions. The lateral rugosity is suboval in shape and located approximately midlength along the posterior margin of the articular (Fig. 15d , i, k: lr). The ventral columnar structure is more posteroventrally placed (Fig. 15i, k: vcs) , occupying the posterolateral region of the articular, separated from the lateral rugosity by a groove (better seen in lateroventral view).
The ventral surface of the articular is almost flat, except for the above-mentioned columnar structure on its posterolateral region and the also columnar and medioventrally directed medial process of the articular (Fig. 15 g, i, k: mp) . A more ventrally directed medial process is seen in Arizonasaurus babbitti (Nesbitt 2005) , whereas that of Batrachotomus kupferzellensis (SMNS-80260) approaches the condition described here. In Rauisuchus tiradentes (BSPG/ASXXV-68), this process is perpendicular to the lateromedial axis in posterior view, and more vertical than in MCN-PV10.004. The medial process of Decuriasuchus quartacolonia is circular in cross-section, with a broader base. Its medial surface has the oval deep fossa often associated with the chorda tympani foramen (Fig.  15 g: ctfo) (Chatterjee 1985; Gower 1999; Nesbitt 2005; Peyer et al. 2008) . In Arizonasaurus babbitti (Nesbitt 2005) and Stagonosuchus nyassicus (Gebauer 2004 ), this foramen is smaller and more dorsal than in Decuriasuchus quartacolonia, Batrachotomus kupferzellensis (SMNS-80260) and Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) . The lateral contact of the articular with the surangular is evident in ventral view, where the articular bears a L-shaped shallow groove, just anterior to the medial process (Fig. 15i, k: lssg) . One facet of this groove forms the lateroanterior margin of the medial process, and the other is anterolaterally directed. More anteriorly, the articular has a lateromedial straight margin, which is depressed along with the surangular flap, forming the posterior portion of the adductor fossa. The area between the L-shaped groove and the depressed margin corresponds to the articulation with the Sampson & Witmer (2007) , the M. pterigoideus ventralis probably inserted in the ridges around the retroarticular fossa, as well as in the lateral rugosity and columnar structure on the posterolateroventral portion of the articular of Decuriasuchus quartacolonia, whereas M. pterigoideus dorsalis would be associated with the medial process of the articular.
Surangular (Figs 2, 3 & 15) . This bone is exposed in lateral view on the left side of MCN-PV10.105a and on the right side of MCN-PV10.105c,d. In MCN-PV10.004, the surangular is firmly articulated with the articular, which covers its posteromedial portion. In general, the surangular occupies most of the posterolateral region of the mandible and is composed of lateral and dorsal flat portions, which project dorsoventrally and lateromedially, respectively (Fig. 15b, d , g: lfs, dfs), forming an angle of 908 to one another. The anterior portion of the surangular forms the entire posterior and dorsal margins and part of the ventral margin of the lateral mandibular fenestra. It contacts the dentary anterodorsally, the angular ventrally and the articular posteriorly and medially. In lateral view, the margin between the dorsal and lateral flat structures is almost anteroposteriorly oriented, except its posterior tip. This margin has an anteroposteriorly elongated protuberance that projects laterally and dorsally, concealing the lateral flat structure in dorsal view. This protuberance is positioned at the level of the lateral glenoid of the articular (Fig. 15d: SAls) , and corresponds to the surangular lateral shelf of Sampson & Witmer (2007) . Ventral to that, the lateral flat structure has a small excavated area, possibly related to the insertion of M. adductor mandibulae externus (Sampson & Witmer 2007) . This area bears a very small aperture placed at the anteroposterior level of the lateral glenoid, probably representing the posterior foramen of the surangular (Fig. 15e: pfo) . In dorsal view, the surangular lateral shelf is lateromedially narrow (Fig. 15a, b) , with a sinuous lateral margin: the lateral edge is convex except for a concave region just anterior to the lateral glenoid.
The dorsal flat structure of the surangular has an almost flat dorsal surface, lateromedially narrow and anteroposteriorly elongated, and contacts the anterior ridge of the lateral glenoid. Anteriorly, the surface has a deep groove (MCN-PV10.004) on its laterodorsal corner (Fig. 15b: a.DE) that articulates to the posterodorsal process of the dentary (Gower 1999) , as seen in Batrachotomus kupferzellensis (SMNS-80260) and Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) . However, the contact area is not completely preserved, lacking the anterior tip of the surangular (MCN-PV10.004). The posteromedial surface of the lateral flat structure has a hook-shaped medial projection, seen in dorsal and ventral views. This is dorsoventrally flattened and forms the posteromedial portion of the adductor fossa of the mandible (Fig. 15b , g, i, k: a.PR). The ventral surface of the dorsal flat structure of surangular has an anteroposterior ridge on its posterior two-thirds, whereas the medial surface of the lateral structure bears an oval depression situated on its intermediate third, which fits to the central process of the dentary (Fig. 15 g: a.DE; Gower 1999). The area just anterior to that depression bears two pits that possibly indicate the articulation of the coronoid (Fig. 15i: a.CD; Gower 1999).
In lateral view, the ventral margin of the surangular is convex, and MCN-PV10.004 shows an articular area with the angular bone along its anterior two-thirds (Fig. 15i: a.AN) . The reconstructed mandibular fenestra of Decuriasuchus quartacolonia is smaller than that of Batrachotomus kupferzellensis (SMNS-80260) and Rauisuchus tiradentes (BSPG/ ASXXV-68). The ventral region of the fenestra is occupied by a small tapering projection of the surangular (MCN-PV10.105d). Comparing the anteroposterior length with the dorsoventral height, the surangular of MCN-PV10.004 is almost five times longer than it is high. A similar condition is seen in Batrachotomus kupferzellensis (SMNS-80260), whereas the bone is bulkier in Rauisuchus tiradentes (BSPG/ASXXV-68) and more slender in Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011), Effigia okeeffeae (Nesbitt 2007) and Shuvosaurus inexpectatus (Chatterjee 1993) . In addition, the posterior portion of the mandible (in ventral view), which is mainly composed of the surangular and articular, is less medially oriented in Decuriasuchus quartacolonia than in Rauisuchus tiradentes (BSPG/ASXXV-68). In the latter taxon, the posterior region forms an angle of 308 with the anteroposterior axis of the dorsal flat structure of the surangular, whereas in MCN-PV10.004 this margin is more gently convex, as in Batrachotomus kupferzellensis (SMNS-80260) and Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) .
Angular (Figs 2, 3 & 14) . Only the lateral surface of the angular is exposed in the MCN-PV10.105a,c,d skulls, but its ventral and medial surfaces are partially seen in MCN-10.105a. In lateral view, the angular forms the posteroventral margin of the lateral mandibular fenestra. Its slender anterior projection forms a V-shaped articulation with two small expansions of the dentary (MCN-PV10.105d), surpassing the level of the anterior edge of the fenestra. Posteriorly, the also slender posterior projection of the angular contacts the surangular along the ventral margin of mandible. Between the two projections, the angular body is more dorsoventrally expanded, laterally covering the articular region with the surangular. The dorsal margin of the body is convex in lateral view. The anteromedial region of the angular contacts the splenial dorsally, whereas the posteromedial region contacts the prearticular (MCN-PV10.105a; Fig.  14a ). The angular of Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) has anterior and posterior projections that are less elongated than those of Decuriasuchus quartacolonia. In addition, Postosuchus kirkpatricki has a thickened and rugose ventral surface, whereas this surface is subtly convex in Decuriasuchus quartacolonia and cf. Prestosuchus chiniquensis (UFRGS-PV0156T).
Splenial (Fig. 14) . Only the medial surface of the splenial is observable in MCN-PV10.105a. Its surface is flat, but with some taphonomic protuberances, and the anterior portion is not fully prepared. The ventral margin is rounded, thicker than the dorsal margin, and covered by the ventral margin of the dentary not forming the ventral margin of the mandible. Those bones are separated by a deep anteroposteriorly elongated groove (MCN-PV10.105a), as seen in Prestosuchus chiniquensis (BSPG/ASXXV-1). The only region that apparently participates in the ventral margin of the mandible is the angular process of the splenial, similar to the arrangement in Prestosuchus chiniquensis (BSPG/AS-XXV-1). This is the greater of the two posterior processes of the splenial of Decuriasuchus quartacolonia that border the anterior region of the internal mandibular fenestra. The process has a ventral margin that is continuous to the blade region of the bone, whereas the dorsal margin is anterodorsally directed and tapers posteriorly. The smaller dorsal (coronoid) process is about one-third the length of the angular process. This is also triangular, but both margins are posteriorly confluent. The contact with the coronoid is restricted to the dorsal region of the process, and does not extend anteriorly along the blade region of the splenial, as reconstructed in Batrachotomus kupferzellensis (Gower 1999) .
Coronoid (Fig. 14) . The coronoid is only partial visible in MCN-PV10.105a, and is mostly covered by encrustation. It is posteriorly restricted by the splenial, dorsally covering the anterior region of the prearticular. Prearticular (Fig. 14) . This bone is preserved in MCN-PV10.105a, but covered by the hyoid and encrustations on its posterior portion. In general, it is a gently curved bone, which contacts the splenial anteriorly, the coronoid anterodorsally and the articular posteromedially. At its midpoint, the bone apparently has an oval cross-section, whereas anterior and posterior extremities are mediolaterally flattened. Its ventral margin is covered by the angular, so it is restricted to the medial surface of the jaw. The dorsal margin forms the ventral border of the internal mandibular fenestra. Its anterior portion is more anteroposteriorly extended than that of Rauisuchus tiradentes (BSPG/AS-XXV-68).
Dentary (Figs 2, 3, 14 & 16) . The dentary is partially or entirely preserved in all specimens of Decuriasuchus quartacolonia. In lateral view, the bone contacts the surangular posterodorsally, the angular posteroventrally and the splenial, coronoid and angular medially. The dentary is a slender, anteroposteriorly elongate bone, corresponding to c. 60% of the mandible length (MCN-PV10.105a,d), as inferred for Batrachotomus kupferzellensis (Gower 1999) . In Postosuchus kirkpatricki (Chatterjee 1985; Weinbaum 2011) the bone is relatively longer (75% of the mandible length), and in Effigia okeeffeae (Nesbitt 2007) and Shuvosaurus inexpectatus (Chatterjee 1993 ) much shorter (25% of the mandible length). The ventral margin of the dentary of Decuriasuchus quartacolonia is slightly convex as in Saurosuchus galilei (PVSJ-32), in contrast to the straight margin seen in Prestosuchus chiniquensis (BSPG/ASXXV-1), Batrachotomus kupferzellensis (SMNS-80260), Arganasuchus (Jalil & Peyer 2007) and Arizonasaurus babbitti (Nesbitt 2005) , and the sinuous ventral margin of Postosuchus kirkpatricki (Weinbaum 2011) . The dorsal margin is almost parallel to the ventral margin for almost its entire extension. This resembles the condition in Saurosuchus galilei (PVSJ-32) and Prestosuchus chiniquensis (BSPG/ASXXV-1), which lack the dorsoventral expansion of both margins seen in Batrachotomus kupferzellensis (SMNS-80260; Gower 1999) and the dorsal margin expansion of Arizonasaurus (Nesbitt 2005) , Postosuchus kirkpatricki (Weinbaum 2011) and Polonosuchus silesiacus (ZPAL-AbIII-563; Sulej 2005) .
In MCN-PV10.004, the dorsal and ventral margins of the dentary converge to a tapering anterior point. In lateral view, the dorsal margin slopes anteroventrally, reaching the level of the dentary groove, whereas the ventral margin is more arched (Fig. 16a) , as in Saurosuchus galilei (PVSJ-32) and Prestosuchus chiniquensis (BSPG/ASXXV-1). However, the anterior margin in Decuriasuchus quartacolonia is less angular in the former taxon and more rounded in the latter. The anterior dentary tip of Decuriasuchus quartacolonia has striations (MCN-PV10.004, MCN-PV10.105d), mainly on the anterodorsal portion, as observed in Prestosuchus chiniquensis (BSPG/ASXXV-1) and Polonosuchus silesiacus (ZPAL/AbIII-563). Posteriorly, the dentary forms the anterior border of the lateral mandible fenestra, contacting the surangular dorsally and the angular ventrally. The contact with the surangular is formed by two posterodorsal projections, better seen and partially disarticulated in MCN-PV10.105a (Fig. 2) . The ventral projection extends medially into a fossa in the surangular. The dorsal projection contacts the surangular via a groove in its dorsal surface. The contact with the angular also has two projections, although these are more slender and posteriorly elongated (MCN-PV10.105d). The dorsal projection is slightly shorter and occupies the anteroventral half of the lateral mandible fenestra. The ventral projection is more posteriorly extended, reaching the level of the midlength of that fenestra.
The anterior portion of the dentary of MCN-PV10.004 shows striations over its dorsal margin. These limit the anterior region of the dentary, which is depressed in relation to the rest of the bone. Similar striations are absent in Prestosuchus chiniquensis (BSPG/ASXXV-1), Postosuchus kirkpatricki (Chatterjee 1985; Long & Murry 1995; Weinbaum 2011) , Batrachotomus kupferzellensis (SMNS-80260), Saurosuchus galilei (PVSJ-32), Arizonasaurus babbitti (Nesbitt 2005) , Polonosuchus silesiacus (ZPAL/AbIII-563) and Arganasuchus dutuiti (ALM-2,3,6). In the medial surface, the depressed area indicates the posterior limit of the mandibular symphysis. The symphyseal area is narrow and occupies a small region on the anterior tip of the dentary, showing striations and rugosities. The symphysis appears to be 'loose', possibly allowing some kineticism among the hemimandibles. The lateral surface of the dentary (MCN-PV10.004) has several nutrient foramina ( Fig. 16a: nfo) scattered over the anterodorsal and anteroventral regions, as seen on the anterodorsal dentary surface of Batrachotomus kupferzellensis (SMNS-80260), whereas the dentary of Prestosuchus chiniquensis (BSPG/ASXXV-1) appears to lack these foramina. The most posterior portion of the fragmentary dentary of MCN-PV10.004 has two anteroposteriorly aligned semilunar-shaped grooves on the dorsal portion of the lateral surface (Fig. 16a: ssg) , which are dorsally open and convex ventrally. Posteroventral to these, the dentary has two other grooves. In posterior view, the most posterior of the grooves extends onto the lateral wall of the dentary. It is drop-shaped in cross-section, dorsally tapering, and with a rounded portion projected into the lateral groove. Two rows of grooves are also present in Batrachotomus kupferzellensis (SMNS-80260), differing from Saurosuchus galilei (PVSJ-32), Polonosuchus silesiacus (ZPAL/AbIII-563) and Prestosuchus chiniquensis (BSPG/ASXXV-1), which have a singular row of grooves.
In the medial view, the fragmentary dentary of MCN-PV10.004 reveals a deep meckelian groove anteroposteriorly elongated along the ventral third of the dorsoventral height of the bone (Fig. 16b:  mg) . It approaches the symphyseal area, forming an anterior oval deep pit (Fig. 16b: aodp) , as seen in Polonosuchus silesiacus (ZPAL/AbIII-563). The meckelian groove is not as anteriorly extensive in Arizonasaurus babbitti (Nesbitt 2005) , Arganasuchus dutuiti (ALM-2, 3, 6) and Postosuchus kirkpatricki (Weinbaum 2011) . In addition, the latter taxon has a ventral flange that articulates with the splenial (Chatterjee 1985; Weinbaum 2011) . Ventral to the meckelian groove, Decuriasuchus quartacolonia has two small slit-shaped pits (Fig. 16f ) similar to those described for Arganasuchus dutuiti (Jalil & Peyer 2007) , which are lacking in Batrachotomus kupferzellensis (SMNS-80260), Saurosuchus galilei (PVSJ-32) and Polonosuchus silesiacus (ZPAL/AbIII-563).
Except for the third, MCN-PV10.004 has the first six interdental plates preserved (Fig. 16b : idp). These are subtringular in shape, with a ventral surface parallel to the anteroposterior axis of the dentary, and two confluent dorsal surfaces. The internal surface is slightly concave, as seen better in the fourth element. In dorsomedial view, these plates are separated from the dentary by a deep dentary groove (Fig. 16b: idg) . Unlike Decuriasuchus quartacolonia, the dentary plates in Saurosuchus galilei (PVSJ-32), Postosuchus kirkpatricki (Chatterjee 1985; Long & Murry 1995; Weinbaum 2011) and Arganasuchus (ALM-2, 3, 6) are fused. Polonosuchus silesiacus (ZPAL/AbIII-563) has unfused interdental plates, but these are subpentagonal shaped, like in Prestosuchus chiniquensis (BSPG/ASXXV-1). Unfortunately, no specimen of Decuriasuchus quartacolonia preserves the complete tooth series of the dentary.
Hyoid apparatus (Figs 2, 3 & 14) . The left hyoid is observed in ventral view in MCN-PV10.105a, whereas MCN-PV10.105d shows a small region exposed in lateral view. The hyoid is a slightly curved rod-like structure (MCN-PV10.105a), similar to that of Qianosuchus mixtus (Li et al. 2006) . Another rod-like element is preserved near the left posteroventral ramus of the pterygoid in that same specimen (Fig. 14: HY? ), but it not clear if it is a part of the left or right hyoid.
Dentition. Unfortunately, a hard concretionary matrix covers the fossil, and details of most teeth were not made available by the mechanical preparation. However, MCN-PV10.105d has four premaxillary teeth. These are laterally compressed (although less than the maxillary teeth), recurved and serrated along both edges. It is not possible to externally determine the number of maxillary teeth in MCN-PV10.105a,c,d. The well-preserved maxilla of MCN-PV10.004 shows 17 alveoli, although few of them have preserved teeth. In addition, a preliminary CT scan analysis of MCN-PV10.105a also shows 17 maxillary and four premaxillary teeth.
Discussion
The well-preserved specimens of Decuriasuchus quartacolonia clarify the skull morphology of rauisuchians, providing hints into the evolution of cranial characters within the group. A subnarial fenestra is evident in Decuriasuchus quartacolonia (MCN-PV10.105a,c,d), but was considered absent in cf. Prestosuchus chiniquensis (UFRGS-PV0156T) and Saurosuchus galilei (Juul 1994; Gower 2000; Nesbitt 2011 ). However, despite some taphonomic distortion in UFRGS-PV0156T, the subnarial fenestra is obvious on its right side, although not totally prepared on the left side. Nesbitt (2011) argued that the left side of a young specimen of Saurosuchus galilei (PVSJ-32) preserves the original morphology, which is devoid of a subnarial fenestra, but the similarity between the right side of PVSJ-32 and the holotype, both sides of which bear the fenestra, suggests that the structure is indeed present. Among other rauisuchians, a small rounded subnarial fenestra is seen in Batrachotomus kupferzellensis (SMNS-80260), Polonosuchus silesiacus (ZPAL/AbIII-563), Postosuchus kirkpatricki (Weinbaum 2011; contra Chatterjee 1985) and Effigia okeeffeae (contra Nesbitt 2007) . The antorbital fenestra of Decuriasuchus quartacolonia is subtriangular, with an elongated and narrow the postfrontal is situated more medially than most rauisuchians and this region is modified due to the presence of a palpebral. In Saurosuchus galilei (PVL-2062; PVSJ-32), the postfrontal, as considered by Alcober (2000) , is only visualized in ventral view (but see Nesbitt 2011) .
Conclusion
The skull morphology of Decuriasuchus quartacolonia is very similar to that of some other South American rauisuchians, such as cf. Prestosuchus chiniquensis and Saurosuchus galilei, but differs more substantially from those of Rauisuchus tiradentes and Fasolasuchus tenax. Along with the other Rauisuchidae, Rauisuchus tiradentes and Fasolasuchus tenax have a well-developed depression on the dorsal surface of the nasal, absent in Decuriasuchus quartacolonia. Other traits that occur variously in putative rauisuchids, but are absent in Decuriasuchus quartacolonia, includes a rostrolateral foramen on the maxilla (Polonosuchus silesiacus, Teratosaurus suevicus), a dorsolateral ridge on the nasal (Batrachotomus kupferzellensis, Rauisuchus tiradentes, Polonosuchus silesiacus and Postosuchus kirkpatricki), a divided lateral temporal fenestra (Tikisuchus romeri, Rauisuchus tiradentes, Polonosuchus silesiacus and Postosuchus kirkpatricki), a lateral ridge on maxilla and jugal (Rauisuchus tiradentes, Polonosuchus silesiacus and Postosuchus kirkpatricki), a Y-shaped maxilla with a shallow anterior area for the premaxillary articulation and a concave protuberance on the dorsal margin of the ascending process (Arganasuchus dutuiti, Batrachotomus kupferzellensis and Fasolasuchus tenax), strongly suggesting that Decuriasuchus quartacolonia is not deeply nested within Rauisuchidae. Similarly, the skull of Decuriasuchus quartacolonia also differs markedly from those of Poposauroidea. This is obvious regarding the edentulous forms (Lotosaurus adentus, Shuvosaurus inexpectatus and Effigia okeeffeae), which have a longer premaxilla and parietals inclined dorsoventrally. In addition, other poposauroid traits absent in Decuriasuchus quartacolonia also suggest that it is not included within the group; for example, the posterior process of the squamosal aligned with the anterior process (Arizonasaurus babbitti, Shuvosaurus inexpectatus, Effigia okeeffeae and Lotosaurus adentus), the premaxilla with anterodorsal process longer than the posterodorsal process (Qianosuchus mixtus, Lotosaurus adentus, Effigia okeeffeae and Shuvosaurus inexpectatus), maxilla participating in the external naris (Xilousuchus sapingensis, Qianosuchus mixtus, Lotosaurus adentus, Effigia okeeffeae and Shuvosaurus inexpectatus), and external naris larger than the antorbital fenestra (Qianosuchus mixtus, Xilousuchus sapingensis and Lotosaurus adentus).
In addition to its autapomorphies, Decuriasuchus quartacolonia also differs from Ticinosuchus ferox in having a C-shaped maxilla without a lateral ridge; from Luperosuchus fractus, in having the subnarial fenestra not dorsally positioned and with nasal participation, no diastema and notch between the premaxilla and maxilla, dorsoventrally elongated descending process of the prefrontal, and dorsal bar of the lateral temporal fenestra less than 50% the length of the ventral bar; from Saurosuchus galilei, in having the posterodorsal process of the maxilla not extending posterior to the level of the external naris, unfused maxillary interdental plates, and not anteroposteriorly narrow orbit; and from cf. Prestosuchus chiniquensis, in having an anterodorsal process with evident angle between proximal and distal regions, and not an anteroposteriorly narrow orbit. Of these, resemblances are more obvious with Saurosuchus galilei and cf. Prestosuchus chiniquensis. They share with Decuriasuchus quartacolonia a subnarial fenestra dorsoventrally extended and restricted to the body and a small part of the ascending process of the maxilla, a subtriangular antorbital fenestra with an elongated and narrow anterior point, a deep antorbital sinus on the medial surface of the body/ascendant process of the maxilla (convergent with Polonosuchus silesiacus and Postosuchus kirkpatricki), a 'roman nosed' nasal (convergent with Luperosuchus fractus and ornithosuchids), a subtle parietal crest (Batrachotomus kupferzellensis and Postosuchus kirkpatricki have a well-developed crest, which is absent in most Poposauroidea), and a posteroventrally oriented ridge on the lateral surface of the ventral ramus of the squamosal (convergent with Batrachotomus kupferzellensis). In this context, these three taxa (Decuriasuchus quartacolonia, Saurosuchus galilei and Prestosuchus chiniquensis) may form a monophyletic Prestosuchidae, although it was not recovered when Decuriasuchus quartacolonia was incorporated into assorted phylogenetic analyses (França et al. 2011a, b) .
